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Abstract
The aim of this study was to examine the influence of maturity status on primary school children’s physical activity and
physical self-perceptions. Altogether, 175 children (97 girls, 78 boys) aged 10.6+ 0.3 years completed the Children and
Youth Physical Self-Perception Profile and wore an ActiGraph accelerometer for five consecutive days to assess moderate-to-
vigorous physical activity. Anthropometric measures were completed to estimate maturity status. A two-level, multi-level
analysis was used to assess the influence of maturity status on moderate-to-vigorous physical activity and physical self-
perceptions. Boys performed more moderate-to-vigorous physical activity than girls (P5 0.0001), but when the effect of
maturity status was controlled the difference was reduced (P¼ 0.02). Significant differences between the sexes were also
observed for physical self-perception sub-domains (boys4 girls, P¼ 0.02 to 0.0001). When maturity status was added to the
model, significant differences were no longer apparent for each sub-domain, with the exception of perceived strength.
Significant interactions between gender and maturity status revealed that boys’ physical self-perceptions improved with more
advanced maturity status, whereas girls’ self-perceptions decreased (P¼ 0.07 to 0.002). Significant differences between the
sexes in moderate-to-vigorous physical activity and some domains of physical self-perceptions were reduced or no longer
evident when the effect of maturity status was controlled. Maturity status may differentially influence boys’ and girls’ physical
self-perceptions.
Keywords: Maturation, physical activity, physical self-perceptions, children, health
Introduction
Participation in physical activity during childhood
can provide various health benefits (Department of
Health, 2004). In particular, it is believed that
regular moderate-to-vigorous physical activity can
reduce the prevalence of overweight and obesity
(Fox, 2004). For these reasons, the accumulation of
at least 60 min of daily moderate-to-vigorous physi-
cal activity in many different forms is recommended,
including lifestyle activities, sport, active transport,
structured exercise, and play (National Institute for
Health and Clinical Excellence, 2009). Boys are
consistently reported to be more physically active
than girls (Andersen et al., 2006; Ekelund et al.,
2004; Riddoch et al., 2007; Rowlands, Pilgrim, &
Eston, 2008; Sproston & Primatesta, 2003; Trost
et al., 2002), and youth physical activity declines as
children age with the rate of decline accelerating
through adolescence (Malina, Bouchard, & Bar-Or,
2004; Riddoch et al., 2004; Sherar, Esliger, Baxter-
Jones, & Trembaly, 2007; Sproston & Primatesta,
2003). This reduction in physical activity usually
coincides with the development of biological matur-
ity. Maturity status refers to the level or extent to
which a child has progressed to the mature state, and
this state varies in timing and tempo among children
of the same chronological age (Malina et al., 2004).
Thus, children categorized as early, average or late
maturing in relation to their chronological age will
experience the physical, psychological, and emo-
tional changes of biological maturation at different
times (Sherar et al., 2009). Maturity status may
therefore be an influential factor in children’s
physical activity participation, as it affects both
psycho-social and biological factors that most
likely combine to influence physical activity levels
(Drenowatz et al., 2009).
Self-esteem is conceptualized as a multidimen-
sional and hierarchical construct, consisting of
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different domains (e.g. social, physical, cognitive)
that are subordinate to global self-esteem (Harter,
1985). Self-perceptions contribute to a person’s self-
esteem or self-worth, which reflects their evaluation
of the good or worth inherent in their self-description
(Whitehead, 1995). In relation to health-related
changes to lifestyle such as increased physical activity,
self-esteem and motivation are inextricably inter-
linked and can be viewed as ‘‘common concepts’’
(Whitehead & Corbin, 1997, p. 176). Competence
motivation theory (Harter, 1982) suggests that people
will be motivated to engage in activities in which they
feel competent, and on this basis self-perceptions are
believed to be important predictors of physical
activity and other volitional behaviours (Welk &
Eklund, 2005). Physical self-perceptions such as
perceived competence are recognized as positive
correlates of physical activity among children and
youth (Biddle, Whitehead, O’ Donavan, & Nevill,
2005; Sallis, Prochaska, & Taylor, 2000; Van der
Horst, Paw, Twisk, & Van Mechelen, 2007), and
specific components of the physical self are believed
to influence motivated behaviour (Fox & Corbin,
1989). Within the Physical Self-Perception Profile
model (Fox & Corbin, 1989), these components are
identified as sport competence, physical condition,
body attractiveness, and physical strength. These four
sub-domains combine to contribute to a person’s
physical self-worth, which in turn influences global
self-esteem (Fox & Corbin, 1989). Several studies
have confirmed significant associations between
physical self-perceptions and physical activity in
youth, with boys typically reporting stronger self-
perceptions than girls (Crocker, Ekelund, &
Kowalski, 2000; Hagger, Ashford, & Stambulova,
1998; Morgan, Vincent Graser, & Pangrazi, 2008;
Raustorp, Stahle, Gudasic, Kinnunen, & Mattsson,
2005). In one investigation, physical self-perceptions
predicted 27–29% of the variance in children’s self-
reported physical activity (Crocker et al., 2000).
Considering the respective associations between
physical self-perceptions and physical activity
(Crocker et al., 2000; Hagger et al., 1998; Knowles,
Niven, Fawkner, & Henretty, 2008; Morgan et al.,
2008; Raustorp et al., 2005), and maturation and
physical activity (Malina et al., 2004; Sherar et al.,
2007), it is conceptually plausible that maturity status
may also influence physical self-perceptions, espe-
cially among girls. Empirical evidence highlights how
girls’ physical self-perceptions may become less
positive with advancing maturity status (Crocker,
Sabiston, Forrestor, Kowalski, & McDonough,
2003), possibly as a result of increased adiposity
(Malina et al., 2004) and body dissatisfaction (Stice &
Whitenton, 2002), and reduced perceptions of
athletic competence (Stein, Bracken, Haddock, &
Shadish, 1998).
Physical activity is thought to decline from the
primary school years (Malina et al., 2004), with the
largest reductions in boys’ and girls’ activity reported
to occur between ages 8 and 9 years (Sherar et al.,
2007). Therefore, maturity status likely affects
physical activity and quite possibly physical self-
perceptions during the primary school years. Cur-
rently, there is a paucity of literature reporting the
interplay between physical activity, maturity status,
and physical self-perceptions in primary school
children. In the few studies that exist, self-report
measures of physical activity and maturity status
were often used, but these methods may lack
accuracy due to difficulties in interpretation and
the risk of socially desirable responses (Welk,
Corbin, & Dale, 2000). The purpose of this study
was to assess the influence of maturity status on the
physical activity and physical self-perceptions of
English primary school children using objective
methods.
Methods
Participants
Data were gathered from children aged 10–11 years
from a large town in north-west England. All primary
schools in the town were informed about the study
and invited to participate. Of the schools that
expressed an interest, one was randomly selected
from each of ten geographically representative town-
ship areas. Before the project commenced, two
schools withdrew and were not replaced due to time
pressures. A verbal explanation of the project
together with written information and consent forms
were given to all children in school Year 6 (n¼ 307)
in the remaining eight schools. Completed parental
consent and child assent were returned from 230
children (116 girls, 114 boys; 74.4% response rate).
The number of children on roll in each school and
individual children’s home postcodes were recorded.
Ethical approval was obtained from the university
ethics committee. Data were collected in one school
per week between October and December 2008.
Socio-economic status
Socio-economic status was calculated using the 2007
Indices of Multiple Deprivation, which consist of
seven domains of deprivation (Department for
Communities and Local Government, 2008). In-
dices of multiple deprivation data were derived from
the children’s postcodes, which were uploaded to the
GeoConvert application (Mimas, 2008) to locate raw
and ranked deprivation scores from the National
Statistics Postcode Directory database (Census.
ac.uk, 2008).
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Anthropometry
Chronological age was calculated by subtracting each
child’s date of birth from the measurement date.
Stature and sitting height were measured to
the nearest 0.1 cm using a portable stadiometer
(Leicester Height Measure, Seca, Birmingham, UK).
Leg length was calculated by subtracting sitting
height from stature. Body mass was measured to
the nearest 0.1 kg using calibrated scales (Seca,
Birmingham, UK). All measurements were taken by
trained research staff using standard procedures
(Lohman, Roche, & Martorell, 1988).
Maturity status
Somatic maturity status was estimated by determin-
ing years from attainment of peak height velocity,
which is a common technique in longitudinal studies
(Malina et al., 2004). Attainment of peak height
velocity reflects the age at maximum growth rate in
stature during adolescence. Years from attainment of
peak height velocity for each child were predicted
using gender-specific regression equations that in-
cluded stature, sitting height, leg length, chronolo-
gical age, and their interactions (Mirwald, Baxter-
Jones, Bailey, & Beunen, 2002). This method has
demonstrated acceptable agreement when correlated
against skeletal age (r¼ 0.83) (Mirwald et al., 2002).
Years from attainment of peak height velocity were
subtracted from chronological age to predict age at
peak height velocity.
Physical self-perceptions
Physical self-perceptions were assessed using the
Children and Youth version of the Physical Self-
Perception Profile (Whitehead, 1995). This instru-
ment has been shown to be an appropriate measure
of physical self-perceptions among North American
(Crocker et al., 2000; Morgan et al., 2008) and
European (Hagger et al., 1998; Raudsepp, Liblik, &
Hannus, 2002) youth. The Children and Youth
Physical Self-Perception Profile follows a hierarchical
structure, with global self-esteem at the apex and
physical self-worth positioned at the domain level.
Subordinate to physical self-worth are four sub-
domains of sport competence (Sport), physical
condition (Condition), body attractiveness (Attrac-
tiveness), and physical strength (Strength). Each
domain is measured on a scale of 1–4 by six items
that utilize a structured alternative format to reduce
socially desirable responses. The Children and
Youth Physical Self-Perception Profile was adminis-
tered in the children’s classrooms. Research staff
provided verbal and visual examples of how and
where to respond to items on the profile, and
reinforced the process of reading both alternative
statements for each item, selecting the statement that
best described the child, then indicating whether the
statement was ‘‘kind of true’’ or ‘‘really true’’ for
them.
Physical activity
Physical activity was objectively measured every 5 s
for five consecutive days (Friday through to Tues-
day) using ActiGraph accelerometers (GT1M, Acti-
Graph LLC, Pensacola, FL). The ActiGraph is a
common tool to assess the volume and intensity of
physical activity, and it has previously been validated
with children (Trost et al., 1998). The children were
instructed to wear the ActiGraph over the right hip
using a waist-mounted nylon belt, from waking in the
morning until bedtime. At the end of the data
collection period, the ActiGraphs were downloaded
using Actlife software (ActiGraph LLC, Pensacola,
FL). Downloaded files were initially checked for
compliance to the monitoring protocol using custo-
mized software (MAHUffe; www.mrc-epid.cam.
ac.uk). Sustained 20-min periods of zero counts
were deemed to indicate that the ActiGraph had
been removed, and total ‘‘missing’’ counts for those
periods represented the duration that monitors were
not worn (Catellier et al., 2006). For inclusion in the
analyses, each child was required to have produced
counts for 629 min and605 min on each week
day and weekend day, respectively. These figures
represented ‘‘non-missing’’ counts for at least 80%
of a standard measurement day, which was defined
as the length of time that at least 70% of the sample
wore the monitor (Catellier et al., 2006). Data from
children with at least three valid measurement days
(including a minimum of one weekend day) were
retained for further analysis, as this has previously
been deemed a reliable minimum wear time for
children of this age (Mattocks et al., 2008). Fifty-five
children (19 girls, 36 boys) did not meet the
minimum wear time criteria and so were excluded
from the data set, leaving a final sample size of 175
(97 girls, 78 boys; aged 10.6+ 0.3 years). The
number of minutes of moderate-to-vigorous physical
activity were calculated using a moderate intensity
cut-point of 2000 counts  min71, which has pre-
viously been used in this age group to study
associations between physical activity intensity and
metabolic outcomes (Ekelund et al., 2004) and is
deemed equivalent to walking at 4 km  hr71 (Trost
et al., 1998).
Data analysis
Descriptive statistics (mean+ s) were initially cal-
culated for all measured variables. Exploratory
Maturity status, physical activity, and physical self-perceptions 3
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independent t-tests were computed to assess differ-
ences between boys and girls in age, anthropometric
variables, maturity status, and socio-economic status
using SPSS version 15 (SPSS Inc., Chicago, IL).
Differences between children with complete and
incomplete data were also compared.
To account for the nested nature of the student
data within the eight schools, multi-level analysis was
performed for the main analysis. This technique is
considered the most appropriate method with nested
designs (Goldstein, 1995). A two-level data structure
was used where children were defined as the first
level unit of analysis and schools as the second level
unit (Twisk, 2006). School was included as a second
level unit to control for the effect that this particular
context could have on the children’s physical activity
behaviours and self-perceptions (Twisk, 2006). The
data were analysed using MLwiN 1.10 software
(Institute of Education, University of London, UK).
An association model was used to assess the effects of
gender on physical activity and physical self-percep-
tions, after being corrected for age at peak height
velocity, socio-economic status, and number on
roll. Outcome variables were minutes engaged in
objectively assessed moderate-to-vigorous physical
activity, the four Children and Youth Physical Self-
Perception Profile sub-domains, and physical self-
worth, while gender (dichotomous variable), age at
peak height velocity, socio-economic status, and
number on roll (continuous variables) were used as
covariates. Two analyses were conducted for each
outcome variable. The first analysis determined the
difference between boys and girls on the outcome
variable (‘‘crude’’ analysis), while the second analysis
investigated this difference when the covariates were
added to the model (‘‘adjusted’’ analysis) (Twisk,
2006). To assess the influence of differing maturity
status on boys’ and girls’ activity levels and self-
perceptions, effect modification was assessed by
constructing interaction terms between gender and
age at peak height velocity. Regression coefficients in
the models were assessed for significance using the
Wald statistic (Twisk, 2006), and statistical signifi-
cance was set at P5 0.05, and at P5 0.1 for
interaction terms.
Results
Exploratory analyses
School and child characteristics. The mean number on
roll across the schools was 347.8+ 143.8 children,
ranging from 149 in the smallest school to 517 in the
largest one. The descriptive characteristics of the
children are presented in Table I. Boys were
slightly taller and heavier than the girls, and had
lower socio-economic status. Boys were also 0.1
years older than the girls, which although statistically
significant (t173¼ 2.5, P¼ 0.013), produced only a
small effect size (d¼ 0.33). Girls’ predicted age at
peak height velocity was 1.6 years earlier than that of
boys (t173¼ 24.22, P5 0.0001, d¼ 3.56). There
were no significant differences in age, stature, body
mass, body mass index or socio-economic status
between the included and excluded children, al-
though the excluded children had significantly higher
age at peak height velocity values (t228¼72.19,
P¼ 0.03).
Physical activity and physical self-perceptions. Girls
(721.1+ 76.4 min) and boys (720.8+ 101.5 min)
wore the ActiGraphs for similar amounts of time
each day. Moderate-to-vigorous physical activity was
19.7% higher in boys than girls (Table II). Sixty-
three percent of boys achieved the recommended
60 min of moderate-to-vigorous physical activity per
day compared with 30% of girls. Strong internal
consistencies were demonstrated for the physical
self-perception domain of physical self-worth and
each sub-domain. Cronbach’s alpha coefficients
were 0.81 (physical self-worth), 0.75 (Sport), 0.80
(Condition), 0.86 (Attractiveness), and 0.83
Table I. Descriptive characteristics of the participants (mean+ s).
Boys (n¼78) Girls (n¼97) P d
Age (years) 10.7 (0.3) 10.6 (0.3) 0.013 0.33
Stature (m) 1.45 (0.07) 1.44 (0.06) 0.43 0.12
Body mass (kg) 39.2 (8.3) 37.3 (8.0) 0.14 0.23
Body mass
index (m  kg72)
18.5 (3.1) 17.8 (3.2) 0.17 0.22
Years from
attainment of
peak height
velocity (years)
72.8 (0.5) 71.3 (0.5) 50.0001 3.14
Predicted age
at peak height
velocity (years)
13.5 (0.5) 11.9 (0.4) 50.0001 3.56
Table II. Descriptive summary of moderate-to-vigorous physical
activity (MVPA) and physical self-perception outcome variables
(mean+ s).
Variable Boys (n¼78) Girls (n¼97)
Physical activity
MVPA (min) 67.3 (19.5) 54.0 (13.7)
Physical self-perceptions
Sport 3.13 (0.61) 2.87 (0.58)
Condition 3.14 (0.64) 2.92 (0.60)
Attractiveness 2.80 (0.66) 2.58 (0.67)
Strength 2.96 (0.62) 2.59 (0.56)
Physical self-worth 3.08 (0.62) 2.90 (0.65)
4 S. J. Fairclough & N. D. Ridgers
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(Strength). The summary statistics for the children’s
physical self-perceptions are shown in Table II. The
excluded children had significantly higher moderate-
to-vigorous physical activity levels (t216¼75.18,
P5 0.0001).
Main analysis
The covariates of socio-economic status and number
on roll were not significantly associated with any
outcome variable, nor did they improve the fit of any
of the association models. As a result, these
covariates were excluded from the final analyses.
Table III presents the effect of gender on physical
activity. In the ‘‘crude’’ analyses, gender was a
significant positive predictor variable for moderate-
to-vigorous physical activity, with boys engaging in
13.52 min more activity than girls. When the
analyses were adjusted to correct for maturity status,
the gender difference in moderate-to-vigorous phys-
ical activity was reduced to 1.73 min and the degree
of statistical significance also diminished.
The results of the multi-level analysis of the phy-
sical self-perception data are shown in Table IV.
Gender was a significant positive predictor for each
sub-domain, with physical self-worth also approach-
ing significance (P¼ 0.06). In each case, boys had
higher physical self-perceptions than girls, with the
greatest differences evident for Strength (confidence
interval [CI]¼ 0.19 to 0.55) and Sport (CI¼ 0.09 to
0.43). The adjusted analyses revealed that for Sport,
Condition, Attractiveness, and physical self-worth,
the significant effect of gender was no longer
apparent when age at peak height velocity was added
to the model. The exception to this trend was
Strength, where the extent of the gender differences
Table III. Results of the multi-level analysis of the effect of gender
on physical activity.
MVPA
b (sx) 95% CI P
Model 1
Constant 53.42 (2.17) 49.17 to 57.67 50.0001
Gender 13.52 (2.44) 8.73 to 18.30 50.0001
Model 2
Constant 40.92 (33.22) 724.2 to 106.03 0.22
Gender 11.79 (5.20) 1.6 to 21.98 0.02
Predicted age
at peak
height velocity
1.05 (2.79) 74.42 to 6.52 0.71
Note: Model 1 is the ‘‘crude’’ analysis that explores the effect of
gender on moderate-to-vigorous physical activity (MVPA). The
Beta values reflect the differences between the sexes in minutes of
MVPA. Girls are the reference group. Model 2 is the ‘‘adjusted’’
analysis where the effect of gender is corrected for maturity status.
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increased by 36% when maturity status was co-varied
into the analysis (CI¼ 0.21 to 0.95).
To investigate the gender-specific influence of
maturity offset on boys’ and girls’ physical activity
and physical self-perceptions, effect modification was
assessed by constructing interaction terms between
gender and maturity status. For moderate-to-vigor-
ous physical activity, there were no significant
interactions between gender and maturity status,
but significant interaction terms were found for
perceptions of Sport, Condition, and Strength
(Table V). The pattern of association observed was
that as girls’ maturity status advanced, their physical-
self perceptions decreased, while boys’ physical-self
perceptions increased in line with increasing age at
peak height velocity.
Discussion
In this study, we assessed the influence of maturity
status on primary school children’s physical activity
and physical self-perceptions. The hypothesized
gender differences in physical activity and physical
self-perception sub-domains were observed follow-
ing the initial ‘‘crude’’ data analyses. These findings
concur with those of other studies that showed boys
to be more active than girls (Andersen et al., 2006;
Riddoch et al., 2007; Rowlands et al., 2008), and to
possess more positive physical self-perceptions
(Crocker et al., 2000; Hagger et al., 1998; Raustorp
et al., 2005). The extent of the differences between
the sexes, however, was slightly more pronounced
than previously reported in respect of moderate-to-
vigorous physical activity (Sherar et al., 2007), and
physical self-perceptions (Crocker et al., 2000;
Hagger et al., 1998; Morgan et al., 2008; Raudsepp,
Kais, & Hannus, 2004; Raustorp et al., 2005),
possibly as a result of age, nationality, and cultural
differences between sample populations.
When moderate-to-vigorous physical activity levels
were adjusted to account for the effect of maturity
status, the significant difference between the sexes
declined by 3.8 min and the significance of the Wald
statistic was reduced from P5 0.0001 to P¼ 0.02.
These findings are supported by Sherar and collea-
gues (2007), who also used ActiGraph accelero-
meters to assess physical activity, as well as others
using self-report methods (Cumming, Standage,
Gillison, & Malina, 2008; Thompson, Baxter-Jones,
Mirwald, & Bailey, 2003). These studies concluded
that the differential timing and effects of maturation
significantly influenced boys’ and girls’ physical
activity participation. However, Cumming et al.
(2008) did reinforce that it was most likely a
combination of the social, psychological, and physi-
cal changes associated with maturation that were
responsible for the differences between the sexes,
rather than differences in the timing of maturation
per se. The significant differences between boys and
girls in self-perceptions of Sport, Condition, Attrac-
tiveness, and physical self-worth were removed when
the effects of maturity status were controlled. To our
knowledge, the comparative influence of maturity
status on boys’ and girls’ physical self-perceptions
has seldom been reported (Murdey, Cameron,
Biddle, Marshall, & Gorely, 2004). Nonetheless, it
is plausible that the combined effects of maturation
rather than just the timing, as discussed by Cumming
et al. (2008) in relation to physical activity, may also
be attributed to the differences in physical self-
perceptions between boys and girls. Some support
for this supposition is provided by a study in which
the authors found significant reductions in perceived
attractiveness and physical self-worth between
early and late maturing girls, although no differences
were observed within the other physical self-percep-
tion sub-domains (Niven, Fawkner, Knowles, &
Stephenson, 2007). Furthermore, another investiga-
tion reported how early maturation in 11-year-old
girls was associated with reduced psychological well-
being at age 13 (Krahnstoever Davison, Werder,
Trost, Baker, & Birch, 2007), suggesting that in girls
Table V. Gender6predicted age at peak height velocity interaction terms investigating potential effect modification.
Boys Girls
Variable b (sx) CI P b (sx) CI P
Physical activity
MVPA (min) 4.23 (5.51) 76.57 to 15.03 0.44 74.02 (5.41) 714.62 to 6.58 0.46
Physical self-perceptions
Sport 0.56 (0.20) 0.17 to 0.95 0.005 70.57 (0.19) 70.94 to 70.20 0.003
Condition 0.43 (0.21) 0.02 to 0.84 0.002 70.43 (0.21) 70.84 to 70.02 0.002
Attractiveness 0.19 (0.22) 70.24 to 0.62 0.39 70.19 (0.22) 70.62 to 0.24 0.39
Strength 0.36 (0.20) 70.03 to 0.75 0.07 70.40 (0.19) 70.77 to 70.03 0.004
Physical self-worth 0.28 (0.21) 70.13 to 0.69 0.18 70.28 (0.21) 70.69 to 0.13 0.18
Note: The Beta values represent the change in children’s minutes of moderate-to-vigorous physical activity (MVPA) and physical self-
perception sub-domains scores as a result of increasing maturity status (predicted age at peak height velocity).
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at least, early maturation may be linked to negative
self-perceptions. Controlling for maturity status also
had the effect of increasing differences in Strength
between the sexes by around 45%, which most likely
reflects boys’ and girls’ respective gains in lean body
mass and adiposity during puberty (Malina et al.,
2004).
The significant interactions between gender and
predicted age at peak height velocity suggest that
boys’ and girls’ physical self-perceptions were
affected differently by the physical and psychological
changes that occur with advancing maturation. The
trend was for boys’ self-perception sub-domain
scores to increase linearly with age at peak height
velocity, whereas girls’ physical self-perceptions
declined as age at peak height velocity increased. In
a recent study of early adolescent girls, similar trends
were observed for perceived body attractiveness and
physical self-worth, but not for the other self-
perception sub-domains (Niven et al., 2007). These
interaction results reinforce the fact that girls mature
earlier than boys, and therefore experience the
physical changes associated with puberty before boys
(Malina et al., 2004). The gender-specific differences
in changes to body size and shape may explain in part
why maturity status impacts on physical self-percep-
tions in the way that it does. Earlier maturing
children are often taller and heavier than peers of
the same chronological age (Malina et al., 2004).
The energy cost of weight-bearing physical activity
for heavier children is greater than for lighter peers
(Spadano, Must, Bandini, Dallal, & Dietz, 2003).
Furthermore, physical activity may require relatively
more physical effort for early maturing girls, as their
gains in body mass are largely a consequence of
increased adipose tissue, which contributes little to
energy production during short bursts of moderate-
to-vigorous physical activity (Wilmore & Costill,
1999). Moreover, advanced maturation in girls is
associated with poorer performance in weight-bear-
ing and endurance activities (Malina et al., 2004).
These effects may be aggravated due to the physical
changes experienced by boys during maturation,
which relate more to superior physical performance,
particularly in relation to activities requiring speed,
strength, and power (Malina et al., 2004). Early
maturing girls who believe physical activity to be
more physically demanding as a result of increased
fat mass may attribute this to a reduction in
locomotor competence (Southall, Okely, & Steele,
2004) and physical fitness status, which could be
interpreted as lowered perceptions of competence
and physical condition. Increases in body fat,
widening hips, and breast development may also
cause earlier maturing girls to evaluate themselves
more negatively in terms of body image and physical
attractiveness (Baker, Birch, Trost, & Davison,
2007). These evaluations may be exacerbated when
girls compare themselves to the cultural ideal of
‘‘perfect’’ feminine body shape, which typically is
thin and slender (Niven et al., 2007). As a result of
these less positive self-perceptions, girls’ ratings of
physical self-worth would be expected to be lower
than those of boys due to the hierarchical nature of
the relationship between the four sub-domains and
physical self-worth (Fox & Corbin, 1989).
To our knowledge, this study is the first to
examine the relationships between maturity status,
physical activity, and physical self-perceptions
among primary school boys and girls. Strengths of
the study were that moderate-to-vigorous physical
activity and maturity status were assessed using valid
and well-established objective methods with a clus-
tered random sample of children. Unlike most other
investigations involving children within different
schools, the nested research design was accounted
for through the use of multi-level association
analyses. The study, however, did have some limi-
tations. First, the cross-sectional design only pro-
vided an estimation of age at peak height velocity and
did not allow for causality to be claimed between
maturity status, physical self-perceptions, and physi-
cal activity. Second, the effect of maturity status on
the outcome variables may differ depending on the
maturity indicator used. Although prediction of
age at peak height velocity is a valid, non-invasive
method, it may be less sensitive to changes in
physical activity than other methods that relate more
closely to pubertal development (Sherar et al., 2009).
Third, the sample size was relatively small, which
could reduce the external validity of the findings, and
was restricted to one primary school age group.
Conclusions
Hypothesized differences in boys’ and girls’ physical
activity and physical self-perceptions were observed
initially. However, when the effects of maturity status
were controlled, the consequences of the puberty-
related changes that influence differences between
boys and girls in moderate-to-vigorous physical
activity and physical self-perceptions were reduced.
Furthermore, considering previously reported asso-
ciations between physical activity and the Children
and Youth Physical Self-Perception Profile sub-
domains, it is possible that the interactions observed
in our analysis between gender and maturity status
suggest that physical self-perceptions mediated the
effects of maturity status on moderate-to-vigorous
physical activity. Thus, the combination of biological
and psychosocial changes that exert an influence on
girls’ physical self-perceptions during maturation
may lead to a decrease in physical activity, while in
boys these changes may result in relatively more
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positive self-perceptions that are manifested as higher
levels of moderate-to-vigorous physical activity.
However, further exploration of data from a wider
age range is necessary to confirm these suppositions.
Maturity status information should be made more
accessible to teachers, coaches, and health promo-
tion specialists for them to be more sensitive to the
physical activity needs and capabilities of children at
varying stages of maturity. Furthermore, where
possible researchers should incorporate maturity
status into the design of youth physical activity
studies so that analyses can be corrected for the
effects of this confounding variable. As girls mature
earlier than boys, it is recommended that interven-
tions target girls at a younger age than boys so as to
narrow the age-related gap between boys and girls in
physical activity levels.
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